4,4 0 0 0 -Dichloro-3,3 0 0 0 ,5,5 0 0 0 -tetramethyl-2,2 0 0 0 -[(3aR,7aR/3aS,7aS)-2,3,3a,4,5,6,7,7aoctahydro-1H-1,3-benzimidazole-1,3diyl)bis(methylene)]diphenol
In the title compound, C 25 H 32 Cl 2 N 2 O 2 , there are two intramolecular O-HÁ Á Á N hydrogen-bonding interactions between the hydroxy groups on the aromatic rings and the two N atoms of the heterocyclic group. The cyclohexane ring adopts a chair conformation and the imidazolidine unit to which it is fused has a twisted envelope conformation. The asymmetric unit comprises one half-molecule which is completed by a twofold rotation axis. A C-HÁ Á ÁO interaction is observed in the crystal structure.
Related literature
For related structures, see: Rivera et al. (2010) ; Cox (1995) . For related quantum-chemical literature, see: Zierkiewicz et al. (2000 Zierkiewicz et al. ( , 2003 Zierkiewicz et al. ( , 2004 Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrysAlis PRO (Agilent, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SIR2002 (Burla et al., 2003) ; program(s) used to refine structure: Jana2006 (Petříček et al., 2006) ; molecular graphics: Diamond (Brandenburg & Putz, 2005) ; software used to prepare material for publication: Jana2006. -3,3',5,5'-tetramethyl-2,2'-[(3aR,7aR/3aS,7aS)-2,3,3a,4,5,6,7 ,7a-octahydro-1H-1,3benzimidazole-1,3-diyl)bis(methylene)]diphenol A. Rivera, D. Quiroga, J. Ríos-Motta, K. Fejfarová and M. Dusek
4,4'-Dichloro

Comment
The presence of p-halo substituent in the phenol ring afforded structural consequences such as the deformation of the ring observable in the bond distances and the bond angles values, which is related with the existence of resonance effect (X = Br, Cl) and inductive effect (X = F), according to theoretical results using the MP2 and density functional (B3LYP) methods (Zierkiewicz, et al. 2000 and . Theoretical investigations using NBO analysis suggested that p-chloro substituent induces a decrease of electron density in the lone pair orbital of the O atom with a reinforcement of the delocalization of electronic density to aromatic ring observable in a slight shortening of C-O and C-C bonds (Zierkiewicz, et al. 2004) .
With the aim to understand the effect of electron-donating groups in the p-halophenol derivatives, we synthesized the title compound (I).
The molecular structure and atom-numbering scheme for (I) are shown in Fig. 1 . Selected angles and bond lengths are listed in Table 1 . These results show the existence of intramolecular hydrogen bonding interactions between the hydroxy H atom and the nitrogen atoms in the imidazolidine moiety. The shorter H-O distance (0.827 (17) Å) in comparison with the p-chlorophenol derivative (Rivera, et al. 2010) , indicates a decreasing hydrogen-bonding strength. However, since the N···H and the N···O distances (table 1) are longer by 0.05 Å and 0.03 Å and the observed C-O bond length (1.3612 (17) Å) is in a good agreement with the mentioned related structure, we concluded that the methyl groups do not induce considerably the decrease in hydrogen-bonding strength despite the electron-donating effect on the aromatic rings.
However, the observed C1-C2 and C4-C5 bond length are longer in comparison with the 3,5-dimethyl-4-chlorophenol (Cox, 1995) and the p-chlorophenol derivative (Rivera, et al. 2010) , indicating a lower tendency to form a quinoid-type structure, reducing the delocalization of electronic density presumably due the electron-donating effect of the methyl groups in the 3 and 5 positions.
Experimental
A solution of 3,5-dimethyl-4-chlorophenol (313 mg, 2.00 mmol) in dioxane (3 ml) was added dropwise to a solution of (2R,7R,11S,16S)-1,8,10,17-tetraazapentacyclo [8.8.1.1 8,17 .0 2,7 .0 11,16 ]icosane (276 mg, 1.00 mmol) prepared beforehand following previously described procedures, in dioxane (3 ml) and water (4 ml). The mixture was refluxed for about 8 h until precipitation of a colourless solid. The resulting solid was collected by filtration, washed with cool methanol and dried under vacuum (yield 50%, m.p. = 497-499 K). Single crystals of racemic (I) were grown from a CHCl 3 solution by slow evaporation of the solvent at room temperature over a period of about 2 weeks.
Refinement
All hydrogen atoms were discernible in difference Fourier maps and could be refined to reasonable geometry. According to common practice they were nevertheless kept in ideal positions with C-H distance 0.96 Å during the refinement. The supplementary materials sup-2 methyl H atoms were allowed to rotate freely about the adjacent C-C bonds. The hydroxyl hydrogen atom was refined with a distance restraint d(O-H) = 0.84 (2) Å. The isotropic atomic displacement parameters of hydrogen atoms were evaluated as 1.2-1.5×U eq of the parent atom. Figures   Fig. 1 . A view of (I) with the numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Symmetry codes: i(-x, y, -z+1/2). 4,4'-Dichloro-3,3',5,5'-tetramethyl-2,2'-[(3aR,7aR/3aS, 7aS)-2,3,3a,4,5,6,7,7a-octahydro-1H-1,3-benzimidazole-1,3-diyl)bis(methylene)]diphenol 7, 21.0, 24.0, 28.9, 53.0, 69.2, 75.8, 116.4, 118.3, 125.4, 133.5, 136.7, 155.9 .
Refinement. The refinement was carried out against all reflections. The conventional R-factor is always based on F. The goodness of fit as well as the weighted R-factor are based on F and F 2 for refinement carried out on F and F 2 , respectively. The threshold expression is used only for calculating R-factors etc. and it is not relevant to the choice of reflections for refinement.
The program used for refinement, Jana2006, uses the weighting scheme based on the experimental expectations, see _refine_ls_weighting_details, that does not force S to be one. Therefore the values of S are usually larger than the ones from the SHELX program.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (4) C1 0.0201 (6) 0.0247 (7) 0.0209 (6) 0.0021 (5) 0.0003 (5) −0.0019 (5) C2 0.0202 (6) 0.0272 (7) 0.0235 (6) 0.0018 (5) −0.0006 (5) −0.0065 (5) C3 0.0231 (7) 0.0245 (6) 0.0274 (7) 0.0061 (5) −0.0035 (5) −0.0075 (5) C4 0.0307 (7) 0.0235 (7) 0.0217 (6) 0.0032 (5) −0.0032 (5) −0.0050 (5) C5 0.0321 (7) 0.0258 (7) 0.0218 (6) 0.0046 (5) 0.0058 (5) 0.0003 (5) C6 0.0271 (7) 0.0258 (6) 0.0217 (6) 0.0056 (5) 0.0049 (5) −0.0019 (5) C7 0.0263 (7) 0.0401 (8) 0.0393 (8) 0.0072 (6) 0.0096 (6) −0.0021 (6) C8 0.0404 (8) 0.0252 (7) 0.0301 (7) 0.0048 (6) −0.0010 (6) 0.0001 (5) C9 0.0177 (6) 0.0283 (7) 0.0253 (6) 0.0024 (5) 0.0045 (5) 0.0008 (5) C10 0.0257 (9) 0.0216 (9) 0.0297 (9) 0 0.0002 (7) 0 C11 0.0196 (7) 0.0223 (6) 0.0180 (6) −0.0001 (4) 0.0052 (5) 0.0006 (4) C12 0.0234 (6) 0.0241 (7) 0.0219 (6) −0.0010 (5) 0.0037 (5) −0.0006 (5) C13 0.0324 (8) 0.0225 (6) 0.0254 (6) −0.0027 (5) 0.0051 (6) −0.0004 (5) Geometric parameters (Å, °) supplementary materials sup-6 Fig. 1 
